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ON THE COVER 
EN years after its completion, Boul- 
der Dam remains one of the world’s 
outstanding engineering accomplishments. 
During the early war years, the tenth 
generator was placed in its power plant to 
furnish additional electric energy for 
West Coast industries. Its capacity is 


now approximately 1,300,000 hp., or 70 


percent of its ultimate projected output. 
Our cover picture shows the 727-foot-high 
concrete plug and appurtenant works, 
along with the lower reaches of Lake 
Mead, which extends 115 miles upstream. 
Photograph is from International News. 





CORRECTION 


HE picture above was published on 

page 62 of our March anniversary is- 
sue with the caption: ‘‘Building Hell Gate 
Bridge.”’ Merrill M. Ross of Cleveland, 
Ohio, points out that this description is 
erroneous, although the location is cor- 
rect. Actually, the picture shows a shaft 
that was excavated in connection with 
the removal of Hell Gate Reef, an under- 
water obstruction to navigation. This is 
apparent from the tunnels that may be 
seen opening out from the shaft. These 
were driven out into the rock in the chan- 
nel and expanded into chambers that were 
loaded with powder and fired. Mr. Ross 
recalls that this work was still underway 
when he was a boy on the East Side of 
Manhattan Island, and he witnessed some 
of the later blasts. The illustration was 
made in 1887, at which time Hell Gate 
Bridge probably had not been thought 
of. That world-famed arch structure was 
opened in 1917. 


NOTHER misstatement in our 

March issue has been brought to our 
attention by G. W. Winslow of Pitts- 
burgh, Pa. On page 77 of the article Early 
Pneumatic Tools, it was stated that ‘‘vane- 
type motors were introduced in com- 
paratively recent years.”” Mr. Winslow 
writes: “I don’t know when vane-type 
tools were first used, but I do know that 
they were listed in the Ingersoll-Sergeant 
literature of 1904. They were called 
‘rotary piston’ drills.’ 
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QUEBEC’S WATER-POWER RESOURCES 
Map shows developed and potential hydroelectric-power sites on 
the St. Lawrence and some of its tributaries. The dotted lines in- 


dicate the transmission network that connects all the stations now in 
operation. 





Power to Burn 
W. M. Goodwin 


HREE hundred years ago, when 
the fur trade was Canada’s chief 
industry, her lakes and rivers were 
the only highways. Birch-bark canoes, 
singly or in “brigades,” plied the waters 
that radiated from the St. Lawrence and 
brought to Montreal, Trois Riviéres, and 
Quebec the pelts from half the continent. 
They formed wonderful canoe routes, 


CoMPRESSED AIR MAGAZINE 





these la 


travele 
conten 












, when 
s chief 
rs were 
canoes, 
waters 
ice and 
es, and 
rtinent, 


routes, 






These pictures show three of the five St. Maurice generating 
stations, all of which are operated by the Shawinigan 
ny. At the top of the opposite page 
is the 335,050-hp. plant at Shawinigan Falls. Below it is 
the most northerly of the developments, the 200,000-hp. 

werhouse at Rapide Blanc, 140 miles north of the St. 
Above is a view of the 200,000-hp. plant at 


Water & Power Com 


awrence. 


these lakes and streams, many of them so 
disposed that the portages were few and 
short and the voyageurs and fur traders 
could paddle for days on end with com- 
paratively little interruption. Today it is 
perhaps hard to realize how important 
these traffic arteries were in those early 
times. 

One river, however, which might have 
been a convenient route into the hinter- 
land had an evil reputation. The St. 
Maurice, which joins the broad St. Law- 
rence through its final three channels at 
Trois Riviéres, had so many falls and 
such a long succession of rapids that the 
traveler had to carry his canoe and its 
contents oftener and longer than he liked. 
Though its waters extended 200 miles 
northward, halfway in a direct line to 
Hudson Bay, the voyageurs bound for 
“The Bay’? preferred a course almost 
double the length, via Timiskaming and 
Abitibi, that had much less portaging. 

Now the falls and rapids of the St. 
Maurice have become one of the principal 
assets of the Province of Quebec. Though 
not a large river, as compared with the St. 
Lawrence, it is yielding 1,130,000 hp. of 
electrical energy. Five of its ten major 
power sites have been developed, and 
storage dams at the headwaters have al- 
most trebled the natural minimum flow of 
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ST. MAURICE RIVER POWER PLANTS 


its lower reaches by conserving a large 
measure of the surplus formerly wasted 
during the spring runoff. In the case of 
both power sites and storage dams, the 
natural advantages have ‘permitted keep- 
ing down the capital cost so that St. 
Maurice energy is essentially low-cost 
energy. 

The five sites still to be developed will 
provide an additional million horsepower, 
and as they are no less favorable than 
those already harnessed the cost of this 
power will be comparable to that now 
available. All are within 180 miles of the 
St. Lawrence, so that transmission should 
not involve an excessive outlay. Thus, 
when fully developed, the St. Maurice 
will be capable of generating more than 
two million horsepower of continuous 
electrical energy—in excess of the present 
production at Niagara Fails and as much 
as the full capacity of the St. Lawrence 
at Beauharnois. The total useful drop of 
the St. Maurice, comprising ten falls and 
rapids, is 1020 feet; that at Niagara (Chip- 
pewa) is 294 feet; and at Beauharnois, 
85 feet. 

It was that great South African, Field 
Marshal Smuts, who described the ideal 
conditions for water storage in the Do- 
minion about as neatly as could be. He 
remarked to an eminent Canadian with 


Grand Mere. Adjacent to the river, at the left, is the mill 
of the Laurentide Division of the Consolidated Paper 
Corporation, Ltd. _ A total of 1,130,000 hp. of electrical 
energy from these and other St. Maurice stations is dis- 
tributed throughout most of southern Quebec to serve in- 
dustrial and domestic consumers. When all sites are devel- 
oped, the St. Maurice will provide 2,200,009 hp. 


whom he was traveling in Africa, “I envy 
you Canadians your rocks and your 
winters. Your rocks give you your lake 
basins, and your winters keep them filled 
up.” The Great Lakes constitute vast 
natural storage basins that equalize the 
flow in the rivers draining them so that 
there is comparatively little variation 
during the year. In fact, the natural year- 
round supply for. the Sault Ste. Marie, 
Niagara, and St. Lawrence hydroelectric 
works is so nearly uniform that littl 
water need be wasted. 
On many of the lesser streams are 
places where large quantities of water 
could be impounded by small and ‘inex- 
pensive dams. By building barriers such 
as these on the tributaries and at the 
headwaters of the St. Maurice, it has 
been possible to approximate the ideal 
conditions of flow that Nature provides in 
the Great Lakes. Thus the additional 
cost of supplementing intermittent hydro- 
electric power with stand-by steam plants 
is avoided. Numerous rivers in Ontario 
and Quebec generally offer much the 
same opportunities as does the St. Maurice 
for conserving the spring runoff. There- 
fore, even with full development of the 
power sites in the settled regions (now 
aboul 50 percent harnessed), the flow of 
the waterways can be maintained so as 
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to produce firm power without the: help 
of stand-bys. 

The St. Maurice River provides the 
major portion of the electric energy used 
in the populated sections of Quebec. On 
the Saguenay, about 130 miles north of 
the St. Lawrence, an even larger block 
of power has been developed. This was 
primarily a wartime measure to furnish, 
at a minimum of expense and time, the 
means with which to manufacture some 
of the immense amount of aluminum that 
was required for airplane construction. 
Energy from the St. Maurice, on the other 
hand, has been utilized for ordinary in- 
dustrial purposes, though it served to 
notable advantage in Quebec in making 
a wide range of munitions, as well as 
aluminum. Power is available from both 
sources at a low rate—one equalled by 
few other hydroelectric projects in the 
world. 

On the St. Maurice, as on the Saguenay, 
primary industries—including pulp and 
paper, electrometallurgical, and electro- 
chemical plants—normally consume most 
of the power generated there. It is ex- 
pected that large blocks of electric energy 
will continue to be produced as required 
for the expansion of such basic industries. 
An outline of the principal low-cost power 
available in the lower St. Lawrence Valley 
will make this clear. 





Ful 
DEVELOPMENT 


St. Maurice 2,200,000 hp. 
Beauharnois 2,000,000 ”’ 
Saguenay *1,000,000 ”’ 


5,200,000 ” 


PRESENT 
DEVELOPMENT 





1,100,000 hp. 
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00,000 ” 
200,000 ”’ 


2,000,000 ”’ 





These waterpower sources can provide a 
great amount of low-cost energy within a 
*Estimated. Dependent upon surplus available from the 


Saguenay and upon construction of additional trans- 
mission facilities. 


comparatively small area. Because of this 
fact, and despite only partial develop- 
ment, the region already has attracted a 
large number of the Canadian industries 
in which electric power constitutes an 
important item of the operating costs. 
The Beauharnois site is favorably 
situated for the production of low-cost 
power on a large scale. When fully de- 
veloped, the whole flow of the St. Law- 
rence will be diverted to it through a 
canal that has been dug and will need 
only further dredging. Now, with but 
one-third of the energy in use and with an 
appreciable percentage of the total cost 
of the whole undertaking charged against 
it, power from that source can be sold 
profitably at rates as low as any in Can- 
ada. When completely harnessed, it 
seems likely that the Beauharnois could 


provide current at even lower rates. It 


was taken over recently from the private 
owners by the Hydroelectric Commission 
of the Quebec Government, whose policy 
as regards future development has not 
yet been announced. 

Some years before the war, when the 
aluminum plant at Arvida on the Sague- 
nay was of comparatively small size and a 


substantial block of surplus power wag 
available, The Shawinigan Water & 
Power Company, which owns and oper. 
ates the St. Maurice project, built a 187,. 
000-volt transmission line capable of 
feeding 200,000-hp. 135 miles southward 
into its system at Quebec City. When the 
American and British governments de. 
cided to obtain a large part of their in. 
creasing aluminum requirements from 
Arvida, this line was used in reverse, it 
carried current northward to the reduce. 
tion works until power from the Shipshaw 
plant became available. Thus the S$}, 
Maurice hydroelectric stations helped 
substantially in the manufacture not only 
of vast quantities of munitions along 
St. Lawrence but also of vital aluminug 
at Arvida. Today the line is again serviy 
its original purpose, and additional on 
could readily be constructed, if needef 

The Shipshaw power development ¢ 
the Aluminum Company of Canada, i 
cated on the Saguenay, is at present 
outstanding, single project of its kind 
Canada. Many people are under the im 
pression that the Saguenay district is j 
Quebec’s hinterland. Actually it is @ 
readily accessible as the banks of the § 
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SHIPSHAW AND ARVIDA 


Above is a view of the great Shipshaw 
development that was rushed to com- 
pletion in secrecy during the war to 
provide additional power for making 
aluminum at Arvida. In the foreground 
is the principal plant, which contains 
twelve 85,000-hp. generators. Built in 
connection with the dam near the top 
is a 300,000-hp. station. The other 
picture shows the huge works of the 
Aluminum Company of Canada, Ltd., 
at Arvida. The ore plant is on the right. 
In the buildings at the left are the pot 
lines where the purified alumina is re- 
duced to metal. The Saguenay River 
is in the background. 
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SHAWINIGAN FALLS 


At the right is an aerial view of the 
city which has five large manufacturing 
establishments operated with power 
developed on the St. Maurice River. 
Two are chemical plants, two are 
aluminum works, and one is a pulp and 
paper mill. Among them is the plant 
of Shawinigan Chemicals, Ltd., below, 
which ranks among the world’s largest 
electrochemical enterprises. In the 
background is the carbide plant where 
seven electric furnaces produce more 
than 100,000 tons of calcium carbide 
annually. 


Lawrence. The area is well served by 
railway connections and by a deep-water 
harbor at Port Alfred, with docking fa- 
cilities to accommodate the largest ocean 
freighters. 

The Shipshaw hydroelectric system 
comprises two powerhouses with generat- 
ing capacities of 1,200,000 hp. and 300,000 
hp., respectively, and a third plant 30 
miles upstream that can produce 540,000 
hp. Almost all of this immense amount of 
electric energy was required until the end 
of the war for the manufacture of alumi- 
num and related materials. Now, a large 
percentage of it is available for the making 
of other basic products in which power is 
an important part of the cost. Set in the 
midst of a, thriving agricultural com- 
munity, the district seems destined to re- 
tain its position.as one of Canada’s great 
metallurgical centers. 

At this point it is worth interjecting an 
item that illustrates the reliability of the 
huge, modern generating units that pro- 
vide all this energy. In the middle of the 
war period an American official, visiting 
the local Canadian power authorities, in- 
quired as to the capacity of the stand-bys 
with which every well-established power- 
house is equipped. ‘We have no stand-by 
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units,” was the reply. ‘“They are all in 
constant use.”” By putting all the genera- 
tors in the St. Lawrence valley to work and 
by cutting nonessential civilian consump- 
tion to a minimum, extra pot lines for 
aluminum were installed in half a dozen 
convenient localities, huge explosives 
plants were operated, and munitions pro- 
duction in general was raised to a level 
that was considered well-nigh impossible 
until the need became so pressing. And 
even with no stand-bys to fall back upon, 
there was no interruption in service while 
the war lasted. Surely this is a record of 
which the designers and builders of the 
generating units may well be proud. 

In addition to the low-cost power sites 
discussed there are three others of major 
size that are listed above and will prob- 
ably be made available ultimately. One 
is actually within the metropolitan, area of 
Montreal, and the two others are located 
almost as conveniently, but none can be 
developed cheaply for electric energy 
alone. However, two of them may fur- 
nish low-cost power in conjunction with 
the St. Lawrence deep waterway. 

Canada’s half of the energy to be ob- 
tained on the upper St. Lawrence at 
Cornwall in connection with the proposed 








AppiITionaL Powsr SITEs. 
Cornwall (Canadian share). . . . 1,000,000 hp. 





Lachine Ranta: 3... . 0.3505 1,000,000 ”’ 
Ar eho oy . ck odes 300,000 ” 
2,300,000 ” 





deep waterway will be a million horse- 
power. This will not be low-cost power 
unless a substantial part of the sum spent 
on construction is charged against the 
shipway. ‘The million horsepower from 
this source will undoubtedly be required 
to augment the Ontario Hydroelectric 
Commission supply and will probably be 
sold at low rates. When this comes about, 
it is likely that the large block of Beau- 
harnois energy now fed into the Ontario 
system will become available in Quebec, 
also at low rates. At Lachine, adjoining 
Montreal, another million horsepower 
can be harnessed. As a power develop- 
ment it would not be economical; but asa 
by-product of canal building the charge 
for electric energy could be put at a 
low figure. 

Among the lesser waterpower sites in 
this favored region is Carillon at a point 
on the Ottawa River near its junction 
with the St. Lawrence. As it does not lend 
itself particularly well to low-cost con- 
struction, and as there will be no deep 
waterway to share the expense, it will no 
doubt remain in reserve for a long time, 
together with a number of other sources 
of similar capacity on the north‘shore of 
the Gulf of St. Lawrence below the city 
of Quebec. 

From the foregoing recital it is obvious 
that there is available today along the 
lower St. Lawrence and on the Saguenay a 
substantial surplus of power at exception- 
ally low rates for the manufacture of 
electrochemical and electrometallurgical 
products. With a vast amount of low-cost 
energy still to be developed, there is every 
likelihood that this condition will persist 
for years to come. 


This is the first of a series of articles by Mr- 
Goodwin on power developments in Quebec. The 
second article will be published in our May issue. 
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OR THE first time since 1941, 
Pi anesce' ardent sportsmen—hunt- 

ers, target shooters, and trap- and 
skeet-shooting enthusiasts—can look for- 
ward hopefully to a measure of enjoyment 
of their favorite pastime. While the fall 
of 1946 will still find dealers’ shelves un- 
derstocked with ammunition, rifles, and 
shotguns, there will be greater quantities 
available than at any time during the war 
period. 

So depleted are stocks at present that 
such a well-established firm as the Win- 
chester Repeating Arms Company Divi- 
sion of Olin Industries, Inc., New Haven, 
Conn., is of the opinion that, even though 
it has achieved peacetime production in 
many of its lines, it will take twelve to 
fifteen months to supply its distributors 
with the complete assortment of sporting 
rifles, shotguns, and aummunition they 
desire in quantity. In addition, the com- 
pany makes such varied products as flash- 
lights and flashlight batteries, commer- 
cial brass and brass specialties, roller 
skates, and cartridge core radiators and 
tubes. 

The plant has been identified with the 
Manufacture of arms and ammunition 
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SOME USES OF COMPRESSED AIR 


Smokeless powder is moved about the plant quickly and safely in pneumatic 
tubes. Containers are dispatched from the mixing room (upper-left) to receiving 
stations in various cartridge-loading departments. A bank of pneumatic-tube 
lines is shown at the extreme lower-left. Winchester makes cartridge core radia- 
tors for buses and trucks, and during the war they were used on Army fighter - 
planes having liquid-cooled engines. Tubes for these radiators are tested with 
air in one of two ways. On a revolving drum-type machine (center) they are held 
in place by pneumatic plungers through which air is introduced into them. 

one tube leaks, the plunger holding it is retracted (indicated by pencil), causing 
it to fall out by gravity. Tubes that pass this automatic inspection are released 
when the drum has completed its revolution. In another set-up (above) the tubes 
are carried underwater by a conveyor while charged with air. Defective ones 
emit bubbles and are rejected. In making the core of a Winchester flashlight 
battery, depolarizing material is tamped around a carbon rod in the air-operated 


machine shown below the article heading. 


since the establishment of the firm by 
Oliver F. Winchester in 1866. The first 
rifle produced was named after the year of 
the company’s founding. It was an im- 
provement upon an older type designed 
by one of the concern’s employees, B. 
Tyler Henry, who also developed the rim- 
fire cartridge which helped to make the 
repeating lever-action Model 1866 a com- 
mercial success. Winchester recognizes 
Henry’s achievement to this day with an 
“‘H” that appears on the head of all its 
22 rim-fire cartridges. 


With the sale of many thousand Model 
1866’s and ammunition to the Turkish 
government in the 1870’s, the company 
entered the international field, and since 
that time the big red ““W” has become a 
familiar mark wherever there is a demand 
for firearms and ammunition the world 
over. 

Winchester’s reputation became firmly 
established with the introduction of its 
second rifle, the lever-action repeater 
Model 1873. This gun became a favorite 
with western settlers in shooting game and 
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in defense against the Indians, and is 
credited with having been an important 
factor in the winning of the West. Its new 
and heavier ammunition—the Winchester 
center-fire 44 cartridge, more familiarly 
known as the ‘“44-40”—increased the 
weapon’s effectiveness in the hands of 
such men as Buffalo Bill and other well- 
known pioneer characters. 

Other lever-action repeating rifles and 
a slide-action repeating shotgun were 
brought out during the 1890 period. The 
first was the Model 1892, of which more 
than a million were made. Next came the 
Model 1894, the first American sporting 
rifle to use the first American smokeless- 
powder ammunition—the “30-30’—also 
developed by Winchester and generally 
accepted as the world’s most widely dis- 
tributed cartridge. The popularity of this 
weapon and cartridge continue unabated 
today, 52 years after their introduction. 
The “94” is looked upon as the favorite 
deer rifle in the United States, and the 
millionth one was presented to President 
Calvin Coolidge. This famous gun was 
one of the first to be put into manufacture 
after the plant’s reconversion following 
V-J Day. 

Winchester’s first successful slide-action 
repeating shotgun was introduced to the 
American public in 1897, and was named 
after that year. Its popularity with hunt- 
ers and trap and skeet shooters has been 
maintained for almost half a century, and 
now, back in peacetime production, it is 
nearing its millionth mark. 

New and improved firearms continued 
to make their appearance after the turn 
of the century, and in 1912 the company 
put out its first hammerless slide-action 
repeating shotgun—the Model 12. This 
weapon steadily increased in popularity, 
and the millionth one manufactured was 


presented to Gen. H. H. Arnold while 
Chief of the Army Air Forces. Thousands 
of Model 12’s were used to train aerial 
gunners during the recent conflict. 

All of Winchester’s facilities were given 
over wholly to the production of war 
materials at the start of World War I, and 
by the end of hostilities the company had 
turned out in excess of 500,000 caliber-30 
service rifles and bayonets; nearly 50,000 
Browning light machine guns; more than 
a half billion caliber-30 service cartridges; 
and about 500,000 primers, caps, tracer 
cartridges and components, high-pressure 


cartridges, and dummy cartridges. 


Return to peacetime operation was 
marked by the introduction in 1920 of 
Model 52, a bolt-action target rifle of 
such accuracy that it made small-bore 
shooting the most popular form of com- 
petitive marksmanship. This gun is 
again in production and has frequently 
won every small-bore trophy in matches 
in the United States. 

The company’s first double-barrel shot- 
gun, Model 21, made its appearance in 


-1930 and has received wide acceptance, 





In addition to a number of caliber-22 rifle 
models manufactured prior to World 
War II, Winchester placed an outstanding 
hunting rifle on the market in 1936, calling 
it the Model 70. It is available chambered 
for any one of ten cartridges, ranging 
from the world’s fastest commercial bul- 
let, the 220 Swift, to the 375 Holland and 
Holland Magnum, largest cartridge made 
in the United States. 

Once again, from the beginning of 
World War II, the company devoted it 
self practically 100 percent to war pro 
duction. Its engineers designed the Win 
chester carbine, and the factory built close 
to a million which, before the end of thi 
conflict, saw action on every America 
fighting froni. ‘The company was 
only commercial gun producer in the 
country to manufacture the complicated 
Garand rifle, turning out more than 500; 
000 of these weapons, together with qu 
tities of other war materials such @ 
metallic cartridges and shot-shells, fi 
light batteries for the U. S. Signal Co 







































































































































TRANSFER CONVEYOR 


The brass mill uses more compressed 
air than any other department of the 
plant. These pictures show one of the 
paddle conveyors that transfer brass 
sheets on to and from roller conveyors 
that carry them through a rolling mill. 
In the view above, a 1350-pound sheet 
at the left is about to be pulled off the 
rollers by the action of the overhead 
horizontal air cylinder. The sheet will 
be slid onto the arms of the paddle con- 
veyor at the right, which will place it 
on another roller conveyor at a lower 
level preparatory to routing it through 
the rolling mill for another pass. At 
the left in the lower view of a section 
of the P aaryoed conveyor is the air cyl- 
inder that operates it. 
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COMPRESSED-AIR SUPPLY 


The largest of the four air compressors 
in the aa is shown at the right. It is 
a ‘4-corner” Ingersoll-Rand unit with 
a compression cylinder at each end of 
the dual frame. The centrally situated 
1000-hp. synchronous motor operates 
the machine, which delivers 6200 cfm. 
of air. Below are’ pictured two large 
receivers into which the air from all the 
compressors is directed after first pass- 
ing through an aftercooler for extraction 
of oil and water vapors. From there it 
is fed to storage receivers, whence it 
is transmitted to the various depart- 
ments through 6- and 3-inch mains. 


and cartridge core radiators and radiator 
tubes for fighter planes. 

As compressed air plays an important 
part in the making of every Winchester 
product the company has four air com- 
pressors—three steam-driven and one 
motor-driven. The latter,: which was in- 
stalled in 1941, has a capacity of 6200 
cfm. and is operated by a 1000-hp. syn- 
chronous motor. It is an Ingersoll-Rand 
Class PRE machine of 4-corner con- 
struction—that is, it has a compression 
cylinder at each end of its dual frame, 
with the driving motor located centrally 
between. Two are low-pressure cylinders 
of 30-inch diameter and the other two are 
high-pressure cylinders of 18-inch di- 
ameter. All are of 21-inch stroke. Each of 
the steam-driven units has a capacity of 
1500 cfm., making a total compressor 
capacity of 10,700 cfm. 

Air is-compressed to 100 pounds per 
Square inch and goes from the machines 
through an Ingersoll-Rand aftercooler and 
thence through a 14-inch header to two 
large receivers, each 16 feet long and 5 feet 
in diameter. Five additional receivers at 
different points throughout the plant pro- 
vide large storage capacity and help to 
maintain steady pressure. The air is dis- 
tributed to the various departments by 6- 
and 3-inch mains. A unique feature of the 


APRIL, 1946 


set-up enables maintenance or construc- 
tion crews to connect air hose to main 
lines anywhere throughout the factory, 
thus eliminating the need of portable 


compressors. The present air consumption 


is approximately 80,000,000 cubic feet 
per month. 

The brass mill is the largest single user 
of compressed air. There, by an ingenious 
combination of roll and paddle conveyors, 
1350-pound brass bars are moved and 
transferred in passing them through a 2- 
high breaking-down mill. As received 
from the casting shop, each bar is about 
7% feet long and 2'% inches thick. After 
ten “‘passes”’ through the mill it emerges 
as sheet material, 40 feet long and ap- 
proximately '% inch thick. 

The conveyor system consists of two 
power-driven roll conveyors which travel 
on different levels and carry the bars into 
and out of the 2-high mill back to the 
feed end, and of two air-operated paddle 
conveyors which serve as transfer units. 
After a pass, one of the latter moves the 
stock from the upper on to the lower roll 
conveyor, which is underneath the mill, 
while the second paddle conveyor receives 
the stock from the bottom roller conveyor, 
raises it, and places it on the top one for 
another pass through the mill. Transfer 
of the bars or sheets is effected by twelve 


“‘kickers” operated by pneumatic cyl- . 


inders. 

The paddle conveyors are made up of a 
series of eight iron arms, each 3 feet long 
and about 6 inches wide, arranged in 
parallel, lengthwise rows which are at- 
tached to roller chains traveling in iron 
tracks. Each conveyor is operated by a 
large Hopkins double-acting pneumatic 


cylinder. It is 14 inches in diameter, has a 
35-inch stroke, and is controlled by two 
speed-regulating valves and a solenoid 
valve. As the stock is moved on to or off 
the paddles by the kickers, a heavy iron 
bar secured to the piston of the Hopkins 
cylinder brings an empty row of arms into 
place. When fully loaded, each paddle 
conveyor carries between 14 and 15 tons 
of brass, which gives an idea of ihe great 
weight the big pneumatic cylinder has to 
carry. 

Every department in the plant has 
numerous air outlets to facilitate blowing 
scrap material from machines and also 
to keep equipment clean. A good example 
is the wood-working shop, where sawdust 
and chips accumulate rapidly during a 
day’s work. The latter also requires air 
for spraying lacquer on gunstocks. Gun 
barrels, which undergo many varied oper- 
ations, necessitate cleaning by blowing 
them out with air. Polishing machines, 
drawing presses, and hydraulic presses in 
the cartridge department, as well as 
bullet-trimming machines, use consider- 
able air. 

Then there is the battery shop which 
also needs large amounts of air in con- 
nection with the tamping machines which 
make cores for flashlight batteries and for 
blowtorches. And the cartridge core 
radiator department has application for 
it in testing radiator tubes and on extru- 
sion presses. In addition, compressed air 
performs miscellaneous other services 
such as actuating hoists, electric doors, 
and hydraulic cabbaging machines; ram- 
ming electric furnaces in the brass casting 
shop; and operating grease guns generally 
throughout the plant. 
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Pontoons 


for Raising 


Sunken Airplanes 


U. S. Navy Photos 






SALVAGE OPERATIONS 
At the top is a collapsed pontoon, showing attached air hose for its inflation. At 
either side of the bag are wrapped air lines and life lines extending to divers at 


work underwater on a sunken airplane. In the other picture a salvor is seen at 
work on a plane that has been refloated. 


VIATION and marine salvage have 
Avnet efforts in a novel way in the 
U. S. Navy. The Ship Salvage 
Branch of the Bureau of Ships and the Air- 
craft Maintenance Branch of the Bureau 
of Aeronautics, both of the Navy Depart- 
ment, have been collaborating for some 
while in designing and experimenting with 
collapsible pontoons intended primarily 
to aid in recovering sunken naval air- 
craft. The pontoons have the outward ap- 
pearance of globular balloons of varying 
sizes and are capable, when submerged 
and filled with compressed air, of exerting 
a buoyant impulse of considerable mo- 
ment. There are many good reasons for 
the development of these salvage aids. 
Airplanes are relatively fragile struc- 
tures that must be handled carefully when 
lifting them from the surface of the water 
to the deck of a carrier, for instance; and 
the raising of a sunken seaplane is an even 
more ticklish job, especially if it is in a 
crippled condition and has to be brought 
up to the surface in a wind-swept area 


where the seaway may give the rescue 
vessel a rolling or pitching motion. 

Naval craft of widely differing types, 
sizes, and dead weights have been used in 
great numbers in recent years, and many 
of them have “crashed” on to the water 
and gone to the bottom. Means for the 
recovery of the wrecks have been devised 
and utilized where the depth did not make 
the work prohibitive; but the responsible 
naval authorities have sought special 
equipment that would meet the particular 
needs of the service. Salvage “‘balloons’’ 
or cells of a collapsible type are the pres- 
ent answer. 

In principle, collapsible pontoons are 


. nota novelty. In the past they have been 


successfully employed in raising sunken 
ships ranging in dead weight from 179 to 
607 tons. Those pontoons were either 
simple “air bags” or cylindrical, inflated 
bodies constructed of canvas or an India- 
rubber fabric of the necessary strength. 
The largest of the latter type, according 
to available records, was approximately 





26 feet long and slightly more than 10 feet 
in diameter. When expanded, it had a lift- 
ing capacity cf 50 tons. It was made of 
strong waterproof canvas and was covered 
with a rope netting to reinforce it against 
internal pressure and also to protect it 
from damage when rubbing against the 
hull of a vessel during salvaging. When 
deflated, collapsible pontoons can be fold- 
ed up for easy stowage or for better han- 
dling when placing them inside a flooded 
or submerged boat to exert a measurable 
amount of buoyancy to supplement any 
external agencies used during the final 
lifting operations. 

The larger of the pontoons heretofore 
utilized by British and other European 
marine salvors have been provided with 
valves through which compressed air 
could be forced into them to inflate them, 
as well as with automatic relief valves 
that would permit the air to escape pro- - 
gressively as the pressure of the external 
water decreased as the balloons floated 
surfaceward. This was done, of course, 
to prevent the confined air from becoming 
a bursting force. The Navy’s new collap- 
sible pontoons have been designed by men 
familiar with the earlier types. They rep- 
resent a marked advance, and are especial- 
ly fitted for the work of salvaging sea- 
planes. 

The submergible pontoons that serve 
the Navy in recovering sunken subma= 
rines, for example, are great steel cylin-~ 
ders sheathed with timber to protect them 
from damage during their rugged service 
in open waters and perhaps in rough seas. — 
Even at the surface they are difficult to” 
handle because of their weight and come | 
times unpredictable movements, and they ~ 
are often very hard to control when filling 
with water ballast and while sinking. Be-~ 
fore the salvors get them on the water bed ~ 
and properly located there the structures 
may even damage the boat they are to” 
help raise. For the recovery of airplanes — 
it was therefore necessary to develop 4 — 
form of pontoon that could be restrained — 
going down and coming up and that would 
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be far less likely to imperil or injure the 
submerged craft. 

The Navy’s new globular pontoons are 
lowered in a deflated state and can be 
moved about by the divers and readily 
sezured to the wreck just where needed. 
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When suitably arranged at their designed 
stations they can be filled with compressed 
air and given the exact buoyancy required 
to break contact with the water bed and to 
float surfaceward with their load. Up to 
date only a limited number of these salv- 
age facilities have been made available 
for the double purpose of facilitating the 
training of special crews and to point the 
way for further development. Their ma- 
jor test so far has been that of raising a big 
4-engined seaplane weighing approximate- 
ly 30 tons, The craft lay at a depth of 100 
feet offshore from the naval air station on 
the Patuxent River in Maryland. 

Up to the present time, the balloonlike 
pontoons have ranged in diameter from 
5 to 7 feet, and their unit maximum buoy- 
ancy has been 2 and 5 tons, respectively, 
not including the weight of the harness or 
lifting rigging and envelope. The latter 
is made of a strong rubber-impregnated 
fabric that is both water repellent and air- 
tight and capable of withstanding either 
the air or the water pressure to which it 
may be subjected in service. 

The most critical period of action is 
when a pontoon has been fully inflated at 
any given depth and is floating toward the 
surface bearing its proportionate share of 
the load. Throughout the entire journey 
upward, the pressure of the contained air 
has to be reduced automatically so as to 
exceed only slightly the decreasing’ pres- 
sure of the surrounding water. This ad- 
justment is maintained automatically and 
halts, of course, should the pontoon pause 


: 
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in its ascent. The valve controlling the re- 
lease of the compressed air has been de- 
signed by the naval men and been pro- 
gressively improved so as to respond cer- 
tainly and promptly to the changing hy- 
drostatic pressure. Otherwise the over- 
balancing air pressure could become ex- 
cessive enough to rupture the envelope. 

In the earlier stages of the development 
of these collapsible pontoons the com- 
pressors utilized were of greater output 
and much heavier than the units that now 
supply the air and presented handling 
difficulties aboard the small craft. as- 
signed to serve as floating bases for the 
wrecking operations. Those now in use 
are much smaller and, as they weigh only 
a few hundred pounds, can be shifted 
about manually. They add considerably 
to the speed and facility with which the 
work can be carried on. The air hose for 
each balloon leads directly from a service 
station aboard the salvage boat. It is at- 
tached to the envelope at the top, and at 
that point there is a valve that the diver 
on the job can open or close to admit air 
to the pontoon when first inflated or to 
close the line, if necessary. 

The load is taken up by each pontoon 
through light wire cables that are sym- 
metrically secured to rope “‘eyes’’ or loops 
bound to fabric patches and further held 
in place by V-like overlapping fabric 
arms that distribute the stresses over a 
wide surface. The loops are arranged at 
short intervals around. the pontoon just 
below its equator, and the pendent 
shrouds are drawn together below. There 
they are attached, in turn, to the eye of a 
larger cable that takes the direct lift of the 
wrecked aircraft. Some of the later and 
larger of these pontoons are equipped with 
a cloak or net of wire mesh of considerable 





































size that serves to reinforce the fabric 
envelope when. under pressure and also as 
a measurable defense against damage by 
angular parts of a plan2’s structure. 

Aboard the salvage boat the compressor 
delivers to a manifold from which air lines 
lead to the various balloons, and gauges 
at that control station indicate the con- 
dition of each pontoon by registering the 
volume of air fed to it. In this manner the 
air supply can be regulated so as to apply 
to the wreck at each sustaining point just 
the right amount to keep it balanced dur- 
ing its ascent. Likewise, in an emergency, 
such as might arise in case of a rapidly ap- 
proaching squall, it would be possible to 
release air from the pontoons through 
their supply lines so that the wreck could 
again settle to the bottom until the surface 
of the water was quiet enough to refloat 
it and move it to a haven. 

Although designed to deal only with 
seaplanes, these salvage facilities may 
prove so valuable and effective that sim- 
ilar pontoons of much larger size may be 
constructed to raise craft of differing types 
and greater weight. As part of the present 
program, the Navy is making use of a new 
and lighter suit for divers engaged in the 
recovery of sunken aircraft. This suit has 
a number of advantages over those hére- 
tofore employed in the work and may 
also serve the diving experts of our fight- 
ing fleet in other departments of their 
activities. . 

In the Bureau of Shigs; Capt. B. E. 
Manseau, USN., is in charge of the Ship 
Salvage Branch, with diving operations 
directed by Lieut. A. W. Mott, USN. In 
the Bureau of Aeronautics,Capt. E. W. 
Claxton, USN., heads the Maintenance 
Division and Lieut. Commander H. T. 
Bogle, USN., is in charge of the develop- 
ment of special equipment, including the 
collapsible pontoons. 

















through: “Make many more trench- 
mortar shells.” The Japs were 
threatening what was left of Free China 
from almost every direction. In fighting a 
delaying action, the Chinese army had no 
heavy artillery, and very few light field 
guns. Except for the support of the U. S. 
Ait Forces things would have been much 
worse. However, the Chinese arsenals 
could, and did, make trench mortars from 
anything, and at that time trench mortars 
and land mines offered the most effective 
form of defense. 

The big hitch was that there were not 
nearly enough trench-mortar shells and 
land mines to supply the army adequate- 
ly. The arsenals, under the able leadership 
of the Chief of Ordnance, Lieut. Gen. 
Yu-Ta-wei, were running to capacity and 
casting shells by the thousands, but not 
nearly enough to stop the Japanese, who 
were advancing rapidly. In most plants, 
each department was in a separate build- 
ing so that enemy bombs could not wipe 
out the whole establishment at once. Be- 
sides this precaution, some of the most 
important divisions were housed under- 
ground where they were safe from aerial 
attack. 

A big foundry company at Kunming 
had ample capacity but no orders for 
shells. It was during this critical period 
that the Chinese War Production Board 
was formed under the driving force of 
Donald Nelson and with the brilliant 
Minister of Economic Affairs, Dr. Wong- 
Wen-hao, as director. Then things really 
happened. The plant received a large 
order for trench-mortar shells. In the 
United States the acceptance of such a 
new order would have been accompanied 
by some delay, incident to making suit- 
able patterns, procuring materials, and 
actually getting production underway. 
But in China there was little to start with 
—no experience, almost no raw materials, 
and mostly crude equipment. However, 
there was desperate need, a great number 
*Consulting Metallurgist, Beverly Hills, Calif. 


ATE in 1944, urgent orders came 
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ers were older than they looked. 


of willing workers, and technical advice 
from the excellent Nelson Mission. (The 
author had been working in the Chinese 
Government foundries on war production 
at the request of that government but 
under the auspices of the U. S. Depart- 
ment of State.) 

Difficulties were many, some serious, 
some almost ludicrous. One of the biggest 
troubles was the inflation, which was get- 
ting worse and worse. There was no 
metal currency, and the value of the paper 
money decreased daily. In America, the 
thought of a Chinese $100 bill being worth 
ten cents in U.S. currency arouses amuse- 
ment, but in China it was a matter of life 
and death. It was tough on the laborers, 
so many foundries paid the men partly in 
rice, which helped a lot. But the ‘‘white- 
collar’? men received fixed salaries, and 
each pay day the salary would buy less 
food. On one occasion the author noticed 
a stack of something in the rear of a com- 
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PERSONNEL 


At the top-left are a few of the young foundry workers. One of the competent 
young engineering-school graduates is in the center picture. 
the smiling interpreter Mr. Kuang-Ta Wu, who assured the author that the labor- 


_ stituted, and when alcohol was no longer 
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(“Ding Hao’’— Exeellent) 
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On the right is 


pany car, and upon investigation found 
that it was baled bills to meet a pay roll! 
(Uncontrolled inflation certainly bears out 
what General Sherman of Civil War days 
had to say about war.) 

Of course it was hard to get raw mate 
rials, especially with the value of the cur- 
rency sinking continually, but pig iron 
was bought with the help of the govern 
ment. This was not as easy as it might 
seem. There were no railroads, and high- 
Ways were none too good, except those 
built by the U.S. Army. They were a joy. 
New trucks could not be obtained at any 
price, but old trucks imported from Amer- 
ica many years ago were still rolling. After 
gasoline had given out, alcohol was sub 



















available, then discarded oil drums were 
strapped on the sides of the vehicles, 
grates installed, and charcoal used as fuel, 
the producer gas thus made running the 
engines fairly well until they got too badly 
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corroded. In solving the acute problems, 
jt was a revelation to watch the aggressive 
competence of some of the young workers, 
several of them college “‘engineer’’ grad- 
uates, many nongraduates. Most of them 
spoke fluent English and are fitting them- 
selves to take a leading part in the New 
China. 

It was a little difficult to expedite any 
one process. Things had to be taken in 
their natural course, which was a long 
way from the hectic haste often observed 
in United States plants. In some cases this 
did not lend itself to speed of operations. 
Proper drawings had to be made and 
“paper work” planned in detail. Tea 
drinking filled the author with apprehen- 
sion that he would never sleep again, until 
it developed that most of the sixteen cups 
(by actual count) taken in one day were 
simply hot water added to the original 
pot of tea. 

Samples had to be cast, and a split wood 
pattern was given toan apprentice molder 
who appeared to be a child around twelve 
years old. However, Mr. Wu, the ever- 
present interpreter, said that the molder 
was about twenty. Incidentally, Mr. K.T. 
Wu (Kuang-Ta Wu) is a mechanical- 
engineer graduate from one of the large 
universities who has a good command of 
English and has great ambition to come 
to the United States for two or three 
years’ work in some plant so that he 
might some day be of more value to 
China. (Agricultural, railroad, or motor 
plant preferred.) 

Samples were poured and showed good 
iron in spite of low-grade raw materials. 
The lads who operated the cupola fur- 
naces were active and well trained. The 
product obtained revealed the fact that 
the molding sand was extremely poor. It 
melted on the shells, and an immediate 
search was begun for better sand. Holes 
were dug along the mountains and by the 
roadsides, and finally a material of fairly 
good quality was located and some of it 
trucked to the foundry. Such trips were 
not always devoid of recreation, as the 
ever-hospitable Chinese officials usually 
managed to work in a side trip to some 
famous and interesting spot. 
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Upon starting in earnest with the new 
molding sand, the author voiced regret 
that no equipment was available for test- 
ing it. However, after a walk from the 
foundry, he was shown complete facilities 
of this kind that had come from Detroit, 
Mich., and it was put to immediate use on 
the job. Clay for the molding sand was 
ground in a circular mill, quietly and ef- 
ficiently powered by a sturdy water buffa- 
lo. Pessimistic as to the suitability of the 
sand, experiments were initiated which 
promised to substitute permanent metal 
molds for sand molds, this work proceed- 
ing “concurrently” (to use a favorite 
word of the Chinese) with that on the sand 
molds. . 

In the meantime, a modern American 
molding machine was dragged out from 
storage, and it was obvious at once that 
compressed air would be essential for its 
operation. After some delay, the storage 
shed was again visited, and this time 
(happy day for us) a little portable air 
compressor was dragged out! Some rub- 
bing disclosed that it was an Ingersoll- 
Rand unit, No. 17164, and it developed 
that it was just about one year old. (Must 
have been flown there by our Air Forces.) 
By connecting its motor with a power line, 
compressed air was soon being delivered, 
and was it welcome! So shell production 
finally got underway. 

Last pleasant memories were of a fare- 
well dinner, with its incomparably spicy 
Yunnan ham and the hopeful way in 
which one after the other of the ever- 
courteous Chinese engineers would smile, 
and nod, and say Ganbei and the writer 
would drain the tiny teacup, inverting it 
to show that it was empty. But the two 
high spots of the job were when I-R 17164 


started the delivery of compressed air to 
help out the American molding machine 
and the rest of us in the fight against the 
common enemy and when a long line of 
heavily” loaded olive-drab trucks pulled 
from the newly opened Stilwell Road 
through the crowded streets of Kunming, 
with the young populace wiggling their 
thumbs in the air and screaming excitedly, 
Ding Hao! 


AROUND THE FOUNDRY 


The view at the bottom-left shows hot 
iron coming from the cupola. Beside it 
is shown the small, air-cooled com- 
pressor that saved the day by furnish- 
ing air to operate a molding machine. 
The records indicate that it was de- 
livered in A 1943, to one of the 
Army air fi in the United. States. 
It was probably flown into China. The 
entrance to one of the foundry divisions 
that were put underground as a pre- 
caution against Jap bombs is pictured 
immediately below. Where —- 
and alcohol could no longer had, 
trucks hauling vital raw materials 
were converted into gasogenes. Old 
oil drums, provided with grates, were 
strapped on their sides and served as 
charcoal burners (center), 
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UNDREDS of battlecraft of all 
H-= and sizes will form the reserve 
fleet that will be laid up inactive 
now that firing has ceased. To protect 
their deck guns so that they can, if neces- 
sary, be used on short notice, the Navy 
will place them in “live storage”’ by seal- 
ing them against intrusive air in moisture- 
proof cloaks of new plastic materials. 
This method of outside storage saves 
time and money because it obviates the 
outlay and labor involved in moving the 
weapons from shipboard to a shore store- 
house where nothing short of coating with 
grease, also perhaps swathing in some 
suitable fabric, and then the exercise of 
continual vigilance can be expected to ar- 
rest or safeguard them against rust and 
corrosion. Greasing and wrapping take 
time, and hours may have to be spent sub- 
sequently in removing the protecting lay- 
ers, for an inspection of ordnance stored 
under these conditions is not satisfactory 
unless it is completely done. 
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Patting Dogs of W 


By the up-io-date live-storage method 
the moisture content of the air within the 
plastic envelope or cloak is automatically 
indicated by an ingenious device which 
is made visible to the observer through a 
hermetically sealed window in the gun 
covering. If the moisture content nears 
the danger point, then the confined air 
can be displaced by suitably dry air 
which, at the same time, helps to locate 
the point of leakage so it can be closed. 

According to information made public 
by the Bureau of Ordnance of the U. S. 
Navy, it is likely that many millions of 
dollars worth of fighting equipment will 
be wrapped up in the strippable film just 
as it stands on board the fighting craft of 
the reserve fleet. When called again into 
active service, the guns and their auxiliar- 
ies can be quickly freed of their moisture- 
proof cloaks and will immediately be 
ready for duty at their designed stations. 
To quote from Naval Firepower: ‘‘Getting 
ordnance out of grease and into action is 


no five-minute nor even a five-hour job. 
But one man has taken a 3-inch gun out of 
strippable film in 90 seconds.” 

To envelope guns the new way, liquid 
plastic is applied by means of compressed 
air in much the same fashion as surfaces 
are coated by spray painting, but the 
operation differs in important particulars. 
The first step is to stretch Scotch tape 
from one projecting point of the mounted 
weapon to another in a manner to blunt 
or to lessen the angularity of the whole 
structure. This provides a foundation 
network on which to deposit cobwebby 
filaments that spread like a translucent 
mesh across the gaps between the lines 
of tape. It seems that the sprayed liquid 
plastic floats down on to the tape like a 
strong but thin veil that solidifies and 
grips the supporting network. The film is 
strengthened by additional coats when 
and where necessary. The last application 
gives the “cocoon” the appearance of 
frosted silver. 
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Official U.S. Navy Photos 


“Live Storage” 


STEPS IN PACKAGING 
nag Dg show progressive operations in enveloping fighting equipment on 


. “Holder.” Each weapon is first encased 


in a framework of Scotch tape 


with rather wide spacing. .A web coat of liquid plastic is then — The spray 


gun emits long, web-like threads that bridge rather than pass 
tively large openings. Repeated spraying produces an envelope 
the initial webbing has been 


and overlapping threads. After 


ugh the rela- 
interlaced 


— the 
receives three applications of coating solutions each of which is dyed a diflerent 


color to make certain that the entire surface is covered each 


time. Each coat, in 


G. Sherrett 


turn, masks out the color of the preceding one. The first of the applications pri- 
marily strengthens the initial web, while the second and third coats are protec- 
tive. As the plastic dries, it contracts, resulting in a tight, form-fi envelope. 
The spraying equi t is su with compressed air at 100 po pressure, 
and this is reduced as desired by a regulator which also serves to remove oil and 
moisture from the air. The final operations begin with the cutting out of a square 
section of the coating. The package is blown of solvent va 
blower inserted through a slit made at another point. Then a 


ing agent is put 
inside the envelope, a transparent-plastic window for inspection is 


After coating is completed and before 
fina] sealing at a predetermined point, the 
air within the package is driven out by 
filling the confined space with heated air. 


Then a suitable desiccant is placed inside 
in sufficient quantity to keep the im- 
prisoned air at low humidity that will 
safeguard exposed metal surfaces against 
rust or corrosion. The desiccant may be 
of a type that will change color to in- 
dicate any break in the plastic envelope 
through which moisture-laden air may 
have entered and to give warning of that 
fact before damage can occur because of 
that instrusion. 

Convincing proofs of the effectiveness 
of strippable film in protecting naval ord- 
nance both ashore and afloat have been 
made at the Philadelphia Navy Yard and 
at the U. S. Naval Shipyard in Brooklyn, 
N. Y. At the latter station the U. S. S. 
Holder, a destroyer escort that was seri- 
ously crippled by torpedo attack in the 
Atlantic during World War II, served as 
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purposes 
placed over the square opening, and it and the slit are sealed by spraying. These 


envelopes, commonly 


“bubble gum,” will withstand to wind, 
rain, snow, and sleet, and temperature ranges from —40 to 170°F. 


They can be 


readily repaired or patched, or additional coatings can be applied, if needed. 
Furthermore, the package can be painted or topcoated with other materials to 
give further protection where conditions — it. Both portable and truck- 


mounted spray equipment are available for 


. served by a team of three men. 


a test ship for the new method of live 
storage, and the accompanying pictures 
were made aboard that vessel and show 
the deck guns before and after coating. 
The surfaces of the projecting gun barrels 
also are sprayed with. the plastic, which 
clings to but does not adhere to the metal. 
Starting incisions are all that is necessary 
to lift a strip, which can be pulled off 
easily, thus facilitating the removal of the 
entire film. 


work, and each outfit is usually 


The same process of spray-packaging is 
being used at the Naval Ordnance Plant, 
South Charleston, W. Va., for placing 
many calibers of rapid-fire naval guns in 
storage. It is u. .crstandable, therefore, 
why the Bureau of Ordnance believes that 
“The plastic covering will be a quick, 
easy, and efficient way to get the guns of 
the reserve fleet under cover as soon as 
ships are tied up at permanent anchor- 
ages.” 
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MPHIBIOUS vehicles called marsh buggies have be- 

come standard equipment with oil-field geologists 
conducting geophysical investigations in the swamplands 
of the southern United States and Central America. The 
one shown below, right, is used by The Gulf Research & 
Development Company in Louisiana, Texas, and Florida. 
Its pneumatic tires, made by Goodyear, are 10 feet high 
and 66 inches in diameter. The wheels are hollow, air- 
tight aluminum drums, which give added buoyancy. 
The marsh buggy can travel 4 miles an hour in water and 
20 miles on land. 











HE Westinghouse worker shown above is using com- 

pressed air to spray powdered glass, suspended in a 
liquid, on Kovar, an alloy that expands at the same rate 
as glass. This is part of anew method of making perma- 
nent, airtight, metal-to-metal glass seals in electronic 
tubes. Previously, Kovar had to be exposed to flame to 
oxidize its surface the correct amount, then heat-softened 
glass was pressed over it while still hot. Now the alloy is 
heated in temperature-controlled ovens to oxidize its 
surface, the powdered glass is sprayed on, and the piece 
is again heated to fuse the glass. To this film can be sealed 
other glass in the ordinary manner and by relatively low- 
skill workers. The new technique eliminates variations in 
Kovar oxidation, and the work can be conducted ona mass- 
production basis. 
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HE 5-inch naval gun shown in action at the left is actually 

On a motion-picture set in Hollywood. Russell Sherman, 
special effects man for RKO studios, designed it from Navy photo- 
graphs, and it was built at a cost of $5,000. Pressure of a button 
causes a spark plug to fire a mixture of compressed air and acety- 
lene, with a burst of flame from the muzzle. Titanium tetra- 
chloride is added to produce a cloud of white smoke. The fast 
recoil of a real gun is achieved with a pnetimatic mechanism using 
air at 60 pounds pressure. The weapon i# returned to firing posi- 
tion more slowly by another pneumatic device operated with air 
at 14-16 pounds pressure. The gun has been used in filming many 
war pictures and has been changed in appearance at times to 
represent a German or Japanese naval piece. 


NE of the laborious and time-consuming jobs in 
()eriting oil wells with rotary rigs has always been 
the making and breaking of joints in the sectional tub- 
ing by which power is transmitted down the well to the 
drill bit. Traditionally, these operations have been 
performed by from one to’ three men, using a long 
wrench. The Hillman-Kelley power tong, below, utilizes 
air power to do this work. A pneumatic-drill motor 
(Ingersoll-Rand No. 44 close-quarter drill) turns power- 
ful jaws that grip the pipe. When tubing is being dis- 
jointed, low gear, with a stalling torque of 3120 foot- 
pounds at 80 pounds air pressure, breaks the joint, after 
which a shift is made to high gear, which turns the jaws 
and the pipe at 48 rpm. With this equipment tubing 
can be run in or out of a hole two or three times as fast 
as by hand and with no muscular effort. The complete 
tong weighs 400 pounds and is suspended from the der- 
rick by a cable, ready to be swung into position. 

















T THE left is a car-oil cart that is used on the Erie 
A Reitioaa for lubricating freight-car journal boxes. 
It consists of a piece of an old air receiver fitted with the 
required filling ports, an air-pressure gauge, a relief 
valve, and a discharge port to which a length of 44-inch 
hose is connected. At the delivery end of the hose is a 
pistol-grip nozzle .to direct the oil into the journal boxes. 
Ten gallons of lubricant is put into the reservoir, after 
which the filling port is closed and the remaining space i — ‘ 
in the vessel ig charged with compressed air at 50 pounds _ ee 
pressure from the shop air line. This is sufficient for lu- 
bricating 50 to 60 cars. Hand-can oiling, with its attend- 
ant annoyances and the need for frequent trips to re- 
plenish the supply, has been eliminated by this apparatus. 
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Standing in a congested area, the big holder had to be dis- 
mantled with the bracing roof trusses in place to give the 
walls lateral stability as they were cut away, generally in 
16'/-foot stages. This was done by the aid of the piston 
shown at the right, which had served originally to regulate 
the gas pressure. The view was taken from the top of the 


VERY now and then compressed air 

is called upon to do some special, un- 
usual job, and it is in this category that 
the following one belongs. In this case 
the air was used as a lifting medium and 
to operate pneumatic tools in dismantling 
a waterless gas tank 255 feet high and 174 
feet in diameter. The holder was removed 
by the Lipsett Steel Products Company 
to clear a site in midtown New York for 
the Peter Cooper Village housing project 
of the Metropolitan Life Insurance Com- 
pany. 

Generally, in razing a structure in a 
built-up area, the roof comes off and then 
the walls are torn down progressively. 
But the holder with its unbraced walls of 
steel could not be handled in that way. 
With the roof gone, the walls would have 
constituted a menace because of a lack 
of lateral stability, and so some way had 
to be found to remove them with the roof 
in position to steady the structure during 
the dismantling process. On the face of it, 
this sounds like a Rube Goldberg scheme; 
but it was thoroughly practicable because 
of the structural features of the tank and 
the lifting power of compressed air. 

Inside of the tank was a circular piston 
of slightly smaller diameter that moved 
up and down and had served to regulate 
the gas pressure. This member had a 
plane surface of 23,600 square feet and 
was provided for the work of demolition 
with numerous structural-steel columns. 
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GAS HOLDER AND PISTON 


iston was floated 


These were mounted on top of the piston 
and supported the roof as it was pro- 
gressively lowered with the piston “‘float- 
ing”’ on a cushion of compressed air. The 
roof trusses, connected to the piston, rep- 
resented a load of approximately 700 tons, 
the roofing material-itself having been re- 
moved to light and ventilate the tank 
interior. 

Before: air was admitted to raise the 
piston, the structure was purged with an 
inert gas as a safety measure. Two fans, 
operating singly, delivered 39,000 cfm. 
each under a pressure of 6 inches of water 
(3.5 ounces), and that pressure was main- 
tained until the piston columns were in 
contact with the roof trusses. Then the 
pressure was increased to 12.5 inches of 
water (7.2 ounces), the roof was cut loose 
from the walls, and the piston with its 
load was floated down 16 feet 64% inches, 
where it was brought to rest on brackets 


‘that had been placed there previously. 


This left a part of the wall protruding 
above. the roof, which served to give 
lateral stability to the section that re- 
mained standing. The projection was 
then removed with air-operated tools, cut- 
ting torches being ruled out because of the 
fire hazard. From that point on the work 
of lowering the piston and roof assembly 
continued in the same way in 16'4-foot 
stages, each of which was completed in 
approximately 40 minutes. Something 
like 2000 tons of steel was dismantled in 





Roof Fioated on Air ; 
During Wreeking Job _ 





structure with the piston in its lowest position 250 feet 
down and with the temporary steel columns in position. 
The latter were in contact with the roof trusses as the 
down on a cushion of compressed air. 

e tar seal that had prevented the escape of gas while 
the holder was in service was used to make it airtight. 


this manner without endangering nearby 
structures. 

Plans for the removal of the gas holder 
were made by W. H. Hoffmann, chief 
engineer of the Lipsett Steel Products 
Company. 


PARTLY DISMANTLED 


With the roof telescoped within the 
holder and resting on brackets fitted 
inside for the purpose, the steelwork 
rising above it was cut away by air- 
driven tools powered by two portable 
compressors operating in tandem.. 
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BIGGEST OF ALL 


An artist's spe FER of Yangtze Gorge Dam, which will be the largest structure 


of all time. It 


be the central unit in a long-range program to rebuild the river 


valley by irrigating 10,000,000 acres of land, generating huge blocks of power, 
improving navigation, and providing flood control. 


China to Build Biggest Dam 


IDED by engineers of the U. S. 
Azer of Reclamation, the gov- 

ernment of China is planning the 
largest irrigation and hydroelectric power 
development the world has ever known. 
The key feature of the project, which is 
intended to revitalize the densely populat- 
ed, hunger-ridden, flood-menaced Yangtze 
Valley, will be a huge dam in a gorge of 
the river near I-chang and about 300 miles 
east of Chungking. 

The statistics on the principal struc- 
tures stir the imagination. The dam will 
rise 750 feet, exceeding the height of 
Boulder Dam by 24 feet. It will contain 
15 million cubic yards of concrete, com- 
pared with 10 million in Grand Coulee 
Dam, and its mass will dwarf the largest 
pyramid. Its 250-mile-long reservoir will 
store 50 million acre-feet of water (Lake 
Mead above Boulder Dam holds 31 mil- 
lion acre-feet), which will be released as 
needed to irrigate farmlands, to maintain 
navigation, to generate power, and to 
provide flood control. 

The hydroelectric plant will have three 
times the capacity of the Boulder, Grand 
Coulee, and Shasta stations, combined. 
The dam will turn the river flow through 
96 Coulee-type, \108,000-kw. turbine- 
generators housed in tunnels driven 
through the solid rock walls of the gorge. 
All main power facilities except the 
switchyard will be underground. The 
power will be used to develop more fully 
the resources of the valley, to repay the 
billion-dollar cost of the undertaking, and 
to raise living standards in the area. 

A ship lock of revolutionary design also 
is under consideration as a means of get- 


APRIL, 1946 


ting vessels past the dam. As planned, it 
is a mechanical lift which is to raise or 
lower loaded craft a distance of 550 feet. 
A 200-foot-high tunnel through solid rock 
will provide a passageway for vessels 
moving upstream to enter a lock basin 
at river level. While a ship floats in the 
basin, cables from large gantry cranes 
straddling the top of the lock will be 
lowered and fastened to the hull. The 
cranes will then hoist the craft above the 
dam, travel with it alomg tracks, and lower 
it into a navigation channel at reservoir 


level. Ships that are so handled will 
have to be specially built with strength- 
ened hulls and frames, because a boat of 
normal construction would buckle or 
break if suspended in this manner. Sam- 
pans and junks will be gathered intp a big 
metal tank and lifted over the dam like a 
basket of milk bottles. 

Contingent upon the rearing of the dam 
is a comprehensive scheme to rebuild the 
valley from the rice roots up. Within a 
300-mile radius from the dam site recur- 
rent famine and flood have devastated an 
area having a population greater than 
that of the entire United States. 

In planning the undertaking, the Bu- 
reau of Reclamation is lending its aid un- 
der a contract between the Government 
of the United States and the National 
Resources Commission of China. The 
cost of its services is estimated at $500,- 
000, of which $250,000 has been paid. The 
agreement specifically states that ‘the 
United States assumes no responsibility 
for financing the project or for its con- 
struction. Work on designs and specifica- 
tions is underway in the Bureau’s Denver 
office, in charge of Chief Engineer Walker 
R. Young. Preliminary over-all plans 
were prepared by John Lucian Savage, un- 
til recently chief designing engineer of the 
Bureau. Mr. Savage, who laid out Boul- 
der, Grand Coulee, and other notable 
structures, is consulting engineer to the 
Chinese Government. 

The Yangtze is China’s greatest river 
and normally carries half the country’s 
commerce. Its mean annual flow to the 
sea is estimated at 770,000 cubic feet per 
second, and at its mouth it carries 6,428,- 
000 cubic feet of sediment a year. The 
dam site is approximately 1000 river miles 
from the coast. Rapids in the gorge above 
I-chang that will be inundated ‘have con- 
stituted a hazard to navigation. 
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THE YANGTZE WATERSHED 
The Yangtze River, which has been called China's life line, rises in the western 


mountains and 


flows eastward 3000 miles into the China Sea. It drains an area 


of 690,000 square miles, or nearly four times as large as the State of California. 

































AN ELEVATOR FOR SHIPS 


Under consideration is a scheme for raising and lowering 
ships mechanically to get them past the high dam. At the 
upper-left is pictured a vessel moving into the lock at 
reservoir level. The gantry cranes in the background will 
pick it up and lower it 550 feet to the bottom of the dam. 


Thence, as illustrated at the upper-right, it will move under 
its own power through a 200-foot-high tunnel to the river. 
The bottom view shows the cranes with a ship suspended 
in their tackle. Small craft will be grouped in a large metal 
container and handled like a basket of milk bottles. 
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UNDERGROUND NETWORE 


An aerial conception of the dam and 
its associate works. The dotted lines 
indicate the paths of the tunnels that 
will take water from the reservoir, 
direct it through buried turbines, and 
discharge it back into the river or 
tributary waterways. The ship lift and 
its connecting tunnel are at the right 
of the dam. 


GENERATING EQUIPMENT 


A cutaway drawing that shows the pro- 
posed arrangement of the generating 
system, with the turbines nested in the 
concrete-lined tunnels, the intakes of 
which will be far below the normal full 
level of the reservoir. The projected 
ultimate generating capacity is 10,560,- 
000 kw., or more than three times the 
combined ultimate power output of 
eager Grand Coulee, and Shasta 
ams. 


DESIGNER ON TOUR 


John L. Savage, designer of Boulder 
and Grand Coulee dams, made the 
preliminary designs for the Yangtze 
project and is serving as consultant to 
the Chinese Government. He is shown 
here, accompanied by Chinese engi- 
neers and oificials, making a sampan 
reconnaissance of the Yangtze Gorge. 
This tour was made in 1944, when 
many of the Yangtze tributaries were 
still in the possession of the Japanese. 
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50 YEARS OF MOTOR CARS 

HE American automobile industry 

will celebrate its fiftieth anniversary 
next month with a million-dollar jubilee 
in Detroit, the city the motor car built. 
Ancient “‘one- and two-lung”’ cars will be 
brought out of museums to chug-chug 
through the streets; the first uncertain 
tryouts of pioneer cars will be reénacted; 
there will be parades galore, dancing and 
confetti throwing, and a general carnival 
spirit will be evident. Old-timers in the 
industry will be feted and honored, and it 
is hoped to have in attendance such 
pioneers as Henry Ford, J. F. Duryea, 
W. C. Durant, Ralph DePalma, R. E. 
Olds, C. W. Nash, Barney Oldfield, Eddie 
Rickenbacker, and others.- 

America owes a lot to the automobile 
—a lot of pleasure, a lot of prosperity, and 
a lot of grief. Once the plaything of the 
rich and the mechanical tinkerers, long an 
object of derision of the “‘get-a-horse” 
variety, the fabulous “‘horseless carriage”’ 
is now considered a necessity in most 
households; and at one stage in our hectic 
national history there was a slogan calling 
for two in every garage. Soon after their 
appearance they were branded as dan- 
gerous to public life and limb, and there 
was a time when they were all but for- 
bidden to use the thoroughfares of some 
of our cities. Even now they take an ap- 
palling toll of life every year, but we have 
become so inured to this eventuality that 
virtually no one is stayed from riding in 
them or driving them. 

Contrary to popular opinion, the auto- 
mobile is not an American invention. A 
Frenchman, Jean Lenoir, invented the 
hydrocarbon motor, and a German, N. A. 
Otto, designed the 4-cycle internal-com- 
bustion engine that was later universally 
adopted for gasoline-driven machines. 
Gottlieb Daimler, a German, built the 
first motorcycle in 1885; and in the same 
year another German, Carl Benz, pro- 
duced the first successful gasoline-engine- 
driven motor car. 

When the news reached this country 
that “‘horseless vehicles” were running in 
Europe, mechanically minded men in 
many towns and cities tried to construct 
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one of them. For the most part their ef- 
forts went unnoticed, or were looked upon 
as the wasted energy of crackpots. There 
was no such thing as a concerted endeavor 
to develop even an engine, let alone an 
entire car. Every pioneer builder was on 
his own. 

Most of this early work was done in 
small-town shops. Ford was a mechanic 
in a powerhouse; Duryea was in the 
bicycle business; Pierce was a manufac- 
turer of bird cages, iceboxes, and bicycles; 
Winton a bicycle repairman; Franklin a 
die caster. Haynes was a field superintend- 
ent for a natural-gas company who was 
irked by the slowness with which he could 
get around by horse and buggy. Edgar 
Apperson, who made the first Haynes 
car run, was a repairer of bicycles. The 
Studebaker car emanated from a wagon 
factory, and the Peerless from an estab- 
lishment that had been making clothes 
wringers. No one seems to be able to say 
who built the first successful American 
gasoline-driven automobile, and the honor 
is generally divided among Ford, Haynes, 
and Duryea. Regardless of who was the 
pioneer, he was not the first here, for an 
electric model ran on the streets of Chica- 
go in 1892. In the early years of the in- 
dustry, electric and steam-powered cars 
were far more numerous than the gasoline 
type. The electric machine lost out be- 
cause facilities were not available for the 
frequent charging it demanded; the steam 
machine because drivers were required to 
obtain an engineer’s license. 

The first American cars were far in- 
ferior,to those made in Europe, as all the 
early races proved conclusively. The im- 
ported automobiles ran away with all the 
prizes, and domestic models were con- 
sidered wonderful if they so much as 
finished the tests. ‘The reason for the 
superiority of European machines was 
that they were literally built to order for 
wealthy purchasers. Cost was a minor 
consideration. The best materials avail- 
able and much fine handwork went into 
them. Although the early American cars 
also were hand-built, they lacked the re- 
finements of those turned out abroad. 
‘And when the manufacture for the multi- 





tude began, such parts as could not be 
produced in large quantities under factory 
conditions were left out, or an easy-to- 
make substitute was adopted. In the end, 
of course, American “mass-production” 
methods won out. Foreign builders still 
chiefly turn out de luxe creations for 
wealthy persons. The less “ritzy” but 
still practical machines that come off 
American assembly lines by the thousands 
prevail in almost every market in the 
world. Thus, while Europe brought the 
automobile into being, Yankee ingenuity 
and business acumen made it available 
to the average man. 

In 1896 there were perhaps 300 cars 
in the United States; but so few of them 
were in general use that only sixteen were 
registered. Ten years later, despite public 
disapproval and poor roads, their number 
had increased to nearly 78,000. They 
lacked much in dependability, and it was 
not until 1904 that an automobile was 
driven across the continent. That year, 
reflecting public resentment over the ac- 
cidents they caused, New York State 
enacted legislation limiting the speed to 
20 miles an hour and restricting it to 10 
miles an hour in built-up urban districts. 
Several other states followed this ex- 
ample. To combat the unsympathetic at- 
titude towards their horseless carriages, 
to advertise them, and to test them under 
severe conditions, the makers turned to 
racing. 

Today, with four virtually nonpro- 
ductive war years behind us, 25,500,000 
automobiles are registered in the nation, 
and there is a backlog of orders for mil- 
lions more. Our motor-car industry is a 
four-billion-dollar giant, having grown 
from ‘“‘a cluster of alley shops to an enter- 
prise spread over 44 states and a dozen 
foreign countries.”’ It has been responsible 
for the expenditure of many billions” for 
roads and streets, for improved petroleum- 
refining processes, and for the hundreds 
of thousands of garages, service stations, 
and other facilities that extend into every 
village. Directly and indirectly, millions 
of our population obtain their income from 
the amazing “‘gasoline buggy”’ that came 
into production just 50 years ago. 
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The Public Roads Administra- 
Are tion in Washington lists the area 
Lakes of the State of Michigan as 58,- 
Land? 216 square miles, while the Cen- 
sus Bureau certifies it as 96,791 
square miles. The increase in the second 
case is due to the inclusion of those sec- 
tions of the Great Lakes and Lake St. 
Clair that lie within the state’s official 
boundary lines. Michigan’s highway de- 
partment wants the Public Roads Ad- 
ministration to recognize the larger figure 
because, under the Federal Aid financing 
plan for roadbuilding, it would boost the 
state’s allotment by about $9,000,000 in 
three years. In support of its position, 
Michigan cites that the Federal highway 
authorities include such bodies of water 
as Lake Okeechobee in Florida and Great 
Salt Lake in Utah when computing the 
areas of those states. 


x *k * 


Compressed air was used dur- 
Cleaning jng the late war in numerous 
Sand for ways, ranging from-the oper- 
Concrete ation of flame throwers to the 
flotation of ships. One of its 
minor, but still important, services was 
that of helping to provide satisfactory 
sand and gravel for concrete aggregates. 
Engineers could draw cement from mili- 
tary stores, but they usually had to de- 
pend upon local sources of supply for fine 
and coarse aggregates. Since clean sand 
is essential to strong concrete, some means 
of washing it generally had to be set up. 
Sand found in the beds of running streams 
could be readily washed merely by insert- 
ing perforated pipes into it and agitating 
it with compressed air. Mud, silt, and 
other ultrafine materials were thus floated 
and carried away by the flowing water. 
In many cases where sand was obtained 
from dry pits, similar washing arrange- 
ments in the form of tanks, sluiceways, 
etc., were built. 


x k * 


According to Foreign Com- 

Soviet merce Weekly, a new method 
Oxygen of producing liquid oxygen is 
Research being used by the Russians in 
a plant near Moscow. Details 

of the process are lacking, but it is said to 
be ‘‘based on turbine installations.” It is 
reported that the new machinery requires 
only one-quarter as much floor space as 
the previous set-up, and that the former 
daily output has been increased six to 
seven times. Consequently, oxygen can 
be made available to industries in larger 
amounts and at lower cost. In addition 
to employing oxygen for cutting and 
welding metals, for high-altitude flying, 
and in the chemical field, the Sd¥iets are 
extending its application to the steel in- 
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dustry. Introduction of the gas into blast 
furnaces nearly doubles. the production 
of pig iron, it is claimed, and also reduces 
operating costs by 15 percent. It is in- 
dicated that oxygen will also be used in a 
2-ton steel furnace planned as a part of a 
new machine-building factory at Sverd- 
lovsk. It is further reported that the 
Moscow oxygen plant exceeds in capacity 
all other Soviet facilities combined and 
that the product is pure enough to serve 
in respiratory apparatus. 


x * * 


Last month, Dr. Melvin Calvin, 

More University of California chemist, 
About disclosed a hitherto unannounced 
Oxygen American wartime process for 
extracting. oxygen from the air. 

It works on the same principle used by the 
human body to supply the blood stream 
with oxygen derived from air breathed 
into the lungs. In the body, the absorp- 
tive agencies are iron compounds, while 
in the commercial system they are or- 
ganic chemicals that are called chelates 
and contain cobalt. When air is blown 
through a tube lined with the red-colored 
chelates, the latter take up oxygen. When 
they have become saturated, the air flow 
is stopped. The tube is then heated, and 
the oxygen is given up and delivered into 
storage tanks. The cycle of operations is 
repeated, over and over. Doctor Calvin 
said the new process was used to supply 
oxygen for welding and other operations 
in South Pacific battle areas where the 
usual sources of supply were not available. 


x * * 


In January, 1945, we printed 
The a brief and supposedly innoc- 
Rabbit uous item regarding the use-of 
Menace carbon-monoxide gas obtained 
from charcoal burners to kill 
rabbits in Western Australia. We were 
primarily interested in the fact that 
blowers are employed to force the lethal 
gas into the rabbit warrens an?’ ~nly in- 
cidentally concerned about the :.ature of 
the gas. But we unwittingly included a 
statement, taken in good faith from an 
Australian technical publication, that 
the farmers were able for the first time to 
deal effectively with the rabbit menace. 
This got us into trouble with the Ameri- 
can makers of ‘‘Cyanogas,’’ who furnished 
us with ample evidence that their product 
had been introduced there some twenty 
years ago and extensively applied ever 
since. We made due amends in our Octo- 
ber, 1945, issue and thought the incident 
closed. 

However, the matter is apparently of 
considerable import in Australia, for we 
now have a letter from a Melbourne en- 
gineer assuring us that the charcoal pro- 


ducer-gas units were in service some 
years before “Cyanogas’”’ appeared and 
that they are still being made and sold by 
the original manufacturer. This, our cor- 
respondent points out, is sufficient proof 
of their effectiveness. We certainly didn’t 
foresee all these complications when we 
wrote our original item. To extricate our- 
selves from the crossfire of the respective 
claimants, we willingly concede that both 
exterminants are all that is claimed for 
them. We hold no bias for nor prejudice 
against either of them. In fact, we are 
beginning to feel that our position in the 
whole affair is much akin to that of Br’er 
Rabbit, and our sympathies go out to him. 


so Sipe « 


Evidence of the thoroughness 
3-year with which the destructive 
Bridge forces of the German army 
Repairs operated is found in a report 

that it will take three years to 

repair Europe’s longest bridges, the dual 
highway and railroad structures in Hol- 
land. These bridges cross the Hollandsche 
Diep at Moerdijk south of Rotterdam and 
form the only direct link between France 
and the large commercial centers of west- 
ern Holland and Belgium. When the 
Germans retreated before the allied ad- 
vance in November, 1944, they completely 
destroyed six spans of the 1.6-mile-long 
railroad bridge and seriously damaged 
three others. Four spans of the highway 
crossing also were demolished. In the 
work of restoration, the spans nearest 
the shore will be replaced by a stone dike 
projecting into the waterway. The rail- 
road bridge will be raised 7 feet to permit 
the passage of larger vessels, the section 
will be electrified, and the 1870 single 
track will give way to a double-track line. 


x * * 


Our British cousins hold the 
British speed records on land and 
Speed water and in the air. Sir Mal- 
Records colm Campbell set the world 
motorboat record of 141.74 
miles per hour in 1939. The fastest cross- 
ings of the Atlantic were made by the 
Queen Mary in 1938: 92 hours 42 minutes 
for the eastward trip and 93 hours 45 
minutes for the westward passage. The 
fastest a human being ever traveled on 
land was when John Cobb drove an auto- 
mobile over the Bonneville salt flats in 
Utah in 1939 at a rate of 368.5 miles per 
hour. The record for trains is held by the 
Mallard of the London Northeastern Rail- 
way, which set a mark of 125 miles per 
hour in July, 1939. Last November 7, 
Group Captain Wilson of the R.A.F. 
broke the air record when he piloted a 
Meteor jet-powered plane at a speed of 
606 miles per hour. 
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T ITS diesel-electric servicing station 

at Marion, Ohio, the Erie Railroad 
has installed a sand-handling plant that 
functions automatically from the time a 
push button starts conveyors until they 
are stopped by a mercury-tube pendulum 
switch. Upon reaching the yard, the 
material is dumped through roof openings 
into a 70-ton wet-storage bin, from which 
it flows by gravity through chutes onto a 
14-foot-long horizontal belt conveyor. 
At the discharge end the sand drops onto 
an inclined 40-foot flight conveyor, also 
motor driven, which feeds it into an 8-ton 
hopper beneath which are two steam 
driers. 

As the material is dried, it falls through 
vibrating screens into two cylindrical 
elevating tanks or drums each of which 
has a capacity of 20 cubic feet. When 
they are fully charged, compressed air at 
100 pounds pressure is admitted and blows 
the sand into two 20-ton towers which 
straddle the service tracks. The inter- 
esting feature of the elevating tanks is the 
photoelectric control of the air supply. 
Each is provided with a by-pass or gauge 
pipe in which are two glass windows ar- 
ranged in line with an electric lamp on one 
side and a photoelectric relay on the other. 
When the beam of light shines through 
the windows, the air line is closed and the 
container is being charged with sand; 
when the tank is full, the material runs 
into the by-pass and blacks out the light. 
This causes the relay to open a solenoid 
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Combination Molding-Bex Hoist and Vibrator 


Automatic Sand-Handling Plant for Railway Service 


valve, thus permitting compressed air to 
enter the container and to build up pres- 
sure, which first closes a plug valve to 
stop the flow of sand and then blows it in- 
to the associate storage tower. This 
operation is effected in 34% minutes. 

To insure complete discharge of the 
sand from the elevating tank and con- 
veyor pipe, the system includes a pressure 
switch that functions in reverse. It is set 
to close its contacts when the air pressure 
in the container has dropped to about 25 
pounds, thus shunting the contact made 
by the photoelectric relay and feeding air 
into the drum even after the by-pass per- 


Ceating Inner Surfaces of Pipe with Metal 


Y A NEW method devised by Bart 

Manufacturing Company the inner 
surfaces of steel pipe are being electro- 
plated with nickel or other metals for the 
processing and handling of a wide variety 
of products, including petroleum, chem- 
icals, foods, textiles, plastics, paints, and 
dyestuffs. Known as the Lectro-Clad 
Process, it is suitable for piping up to 18 
inches in over-all diameter and about 20 
feet in length. Pipe so treated is said to 
have the corrosion resistance of ‘nickel, 
for example, and the strength and fab- 
ricating characteristics of steel. Further 
claims are that it can be welded and re- 
duced and bent hot or cold without dam- 
aging any part of the lining. By the cold 
method, the actual thickness of the plat- 


OR use primarily in mechanized 

foundries to prevent slowing up of 
operations along the production line, the 
Adaptable Moulding Machine Company, 
Ltd., Birmingham, England, has designed 
a knock-out unit for molding boxes that 
travels on an overhead runway. The 
equipment consists essentially of two 
vertically disposed pneumatic-cylinder 
hoists and of a small vibrator. The latter 
is attached to the cylinder piston rods 
and to a crossbar provided with a pair of 
hooks and two levers that regulate the air 
supply to the hoists and the vibrator, re- 
spectively. : 

In service, the full molding box is 
placed in a container with an open, grid- 
type bottom. The load is picked up by 
the hooks, hoisted by admitting com- 
pressed air to the cylinders, and pushed 
along the runway by the aid of trolleys to 
the knock-out station. There air is fed 
to the vibrator which, in a few seconds it 
is claimed, breaks the hold of the sand on 
the casting and the box and causes it to 
drop out through the grid. The equip- 
ment is then moved along to the next 
station, where it is lowered, the casting 
removed, and the molding box returned 
to the beginning of the production line 
for refilling. 


mits the light to shine on the relay. When 
the tank is no longer under pressure, the 
switch opens, the solenoid valve cuts off 
the air supply, and the cycle is repeated 
until the tower is loaded—until the im 
flowing sand reaches and opens the uppe 
of two syntron switches, thus starting 
chain of operations that. shuts down thy 
entire system. The latter starts up again 
automatically when the sand drops to th 
level of the lower switch and sets it, 
well as the one above it, for the 
charge. Each tower has four hose outlet 
so that eight boxes on two locomotives car 
be serviced at one time. 
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ing can be predetermined because the 
base metal and the deposited metal are 
reduced in equal ratio. Lining is smooth, 
ductile, and porefree. Fittings and pipe 
accessories for complete systems are 
available. ; 
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RIGOROUS MOTOR TEST 


Here is shown an explosion of 100- 
octane gasoline vapors that constitutes 
part of a routine test of small explosion- 
proof motors at the Lima, Ohio, plant 
of Westinghouse Electric Corporation. 
A motor is placed inside the tank, 
which is then sealed. Below the tank 
is a smaller one containing gasoline. 
A blower atomizes the fuel and forces 
the vapor upward through two pipes. 
One directs the. fumes into the motor 
and the other one fills the chamber 
surrounding it. The gas inside the 
motor is then ignited by means of a 
spark plug fitted into the shell. The 
motor is sealed so tight that only a 
harmless “pouf’’ results and the vapor 
all around it does not explode. -To 
prove that the tank actually contains 
an explosive mixture it is rp ate 
as shown here. This test was devised 
during the war to convince the Army 
Air fecoes that specially designed 
motors could Eo in airplane com- 
partments that become filled with 
gas without causing explosions that 

‘be disastrous to both ships and 


crews. 


CoMPRESSED AIR MAGAZINE 
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ROBE 


Automatie Filter with Pneumatic Purging Mechanism 


SECTIONAL VIEW AND BATTERY OF FILTERS 
Drawing shows disposition of the Poro-Screen elements and of the air cylinders. 
The element at the right is pictured with the raw-water inlet at the top closed and 
backwash pouring into the drain pit at the bottom. While it is being purged the 
others continue to supply filtered water. Units of this type range in capacity from 
1000 to 2000 gpm. Above is a front view of a battery of four filters mounted in 
parallel. This installation handles 8000 gpm. The timing distributors that con- 
trol the pneumatic purging mechanisms are between the horizontal inlet pipe 


and the concrete drain pit. 


HROUGH the development of a 

Poro-Screen filtering medium that 
can be interchanged with Poro-Stone, 
R. P. Adams Company, Inc., has in- 
creased the serviceability of its automatic, 
multiple-element water filter for indus- 
trial use. The latter is available in four 
sizes of which the largest is equipped with 
26 filtering elements or tubes having a to- 
tal capacity of 2000 gpm. 

Poro-Screen checks the passage of 
sand, grit, and other solids ranging in 
size from 0.002 to 0.004 inch and is de- 
signed for applications where the fine 
filtering characteristics of Poro-Stone 
(0.0005 to 0.0015 inch) are not required. 


Each tube is individually mounted, can ° 


be removed from the filter housing with- 
out disturbing adjacent ones, and is pro- 
vided with an automatic backwash 
mechanism so that it may be purged or 
cleaned while all the others are supplying 
their quota of filtered water. This is done 
by means of a double-acting pneumatic 
cylinder operating a water inlet valve and 
a backwash outlet valve. 

On the outside of the filter is a motor- 
driven timing distributor which controls 
the backwashing of the filter tubes and 
which, by means of an adjustment, can 
be speeded up or slowed down in accord- 
ance with the condition of the raw water 
—whether heavily fouled or relatively 
clean. The distributor rotates and, as it 
does so, admits compressed air at a pres- 
sure of 100 pounds into each cylinder in 
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turn, raising the piston and thus closing 
the inlet and opening the outlet of the 
associate element. This reverses the flow 


Pneumatic Brake for 


N INDUSTRIAL brake that oper- 
ates on ordinary shop air-line pressure 

and that is said to exert as much braking 
effort as conventional equipment using ten 
times that pressure has been announced 
by Linderman Devices, Inc. The brake, 
either direct connected to shafts or at- 
tached through flexible couplings or chain 
and sprocket drives, can be used to stop 
or to retard machinery or to provide a 
constant tension or braking effort. The 
latter is always proportional to the 
amount of air pressure applied to the 
four multistage diaphragms that actuate 
the shoes. The diaphragms are inter- 
connected to assure equalized pressure 
circumferentially on all parts of the brake 
and require little air because of their ex- 
tremely small volume when expanded. 
The outstanding feature of the device is 
that about 90 percent of the drum is 
‘filled’? with lining, which is forced 
radially outward against the drum and 
with each square inch under the same 
pressure. This, it is claimed, results in 
maximum braking effort with no self- 
energizing action; accurate and smooth 
control; long lining wear; and permits the 
brake to operate in either direction with 
equal facility. The 14x4-inch size is rated 


























of the water one tube at a time, back- 
washing the accumulated solids into a 
concrete drain ‘pit on which the filter is 
mounted. 

Purging takes only a few seconds. When 
completed, the automatic control releases 
the pressure on the pneumatic piston, 
again opening the raw-water inlet valve 
and closing the backwash valve. A 30- 
pound air cushion is maintained on the 
other side of the piston to return it to the 
filtering position. This cycle of operations 
is repeated, element after element, with 
whatever frequency may be required to 
keep the filtering tubes in the best possi- 
ble service condition and without any ap- 
preciable reduction in the supply of fil- 
tered water. 


Industrial Equipment 


at approximately 2100 foot-pounds torque 
when used intermittently for retarding*or 
stopping. When serving as a tension de- 
vice, it will absorb continually from 3 to 
10 hp., depending on shaft speed and cool- 
ing. This rating is based on drum tem- 
peratures not exceeding 475°F. Separate 
air-circulating housing is available for use 
where brake application is frequent and 
heavy or drag is constant and heavy. 





BRAKE AND PARTS 


Right, from top to bottom, the two 

that form the adjustable shoe and the 
multistage diaphragm. At the left is 
the assembled brake with a shoe torque 
bar at the bottom. Note simplicity of 
design and large lining area. 















































Something new in instrument gauges 
has been developed by The Glenn L. 
Martin Company which claims that it will 
not only measure the thickness of metal 
and other sheet stock but also inspect the 
bonds between plies of laminated mate- 





rials such as wood, plastic, glass cloth, 
etc. The device operates on the pressure 
principle and consists of a cupshaped shell 
with a transparent top wall and a rubber 
gasket around the lower edge. Mounted 
inside the housing is a dial indicator cali- 
brated in thousandths of an inch and 
equipped with a stem extending to a 
spherically shaped foot that rests on the 
material under examination. When in 
use, a valve in the top of the case is 
opened and the air inside the gauge is re- 
duced to normal atmospheric pressure by 
means of an exterior pump. A reading is 
next taken, and this serves as a standard 
for the test. Then the valve is closed, thus 
evacuating the air. Should there be a 
faulty bond or no bond anywhere within 
the sandwich-type construction, the 
“‘loose”’ area will pull away from the other 
layers against the foot of the gauge and be 
indicated on the dial by a deflection of 
several thousandths of an inch. In meas- 
uring the thickness of sheet metal, the 
pressures recorded during the test are 
simply checked against predetermined 
gauge readings for each specific thickness 
of metal. 
* 





Convicted some months ago of forging a 
$50 check, B. B. Stiles has been uncon- 
ditionally discharged from San Quentin 
Prison to perfect a pneumatically operated 
artificial hand invented by him. 





Two new compounds for the quick re- 
moval of weld spatter have been put on 
the market by General Electric Com- 
pany. They are in powder form and made 
into a thin paste by adding water. It is 
claimed that surfaces, even if slightly oily, 
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- for anything except aluminum. 


Industrial Notes 


do not require wetting before application 
and that the preparations do not cause 
smoke. The results obtained with both 
are the same, only No. 9951 is nonadher- 
ent and can be wiped off with a dry cloth 
or blown off with compressed air, while 
No. 9952 necessitates the use of a damp 
cloth or a stream of water. 


Tinol is a new solder in the form of a 
metallic paste that is said to be suitable 
It’s a 
finely granulated alloy of tin and lead 
mixed with an oily flux ready for use. 


All tires made by The Dayton Rubber 
Manufacturing Company will be dated 
in the future—will have the month and 
year of production molded into the side- 
wall to the right of the serial number. To- 
day’s synthetic tires are far superior to 
those made during the early stages of the 
war, says the company, and tomorrow’s 
will be even better. It has therefore de- 
cided to date its tires so motorists may 
know that what they are getting embodies 
the latest improvements in materials and 
manufacture. 


Motorists, especially those whose eyes 
are sensitive to bright light, will be in- 
terested in a recent announcement by the 
Polaroid Corporation of Cambridge, Mass. 
The company is placing on the market a 
visor for daytime driving that is designed 
to comb out the glare which distorts his 
view and, on occasions, temporarily blinds 
him. The gadget is made of polarized 
plastics, and can be clipped on to any 
standard automobile sun visor. 


The workman in the accompanying pic- 
ture is using Flange-Jacks, tools designed 
by T. G. Persson Company to facilitate 
the job of opening and closing flanges for 
gasket renewal. Standard sizes are suit- 
able for flanges ranging from 2 to 20 inches 
and will hold them with holes in perfect 
alignment. Further claims made for them 








are that they can easily open joints against 
a load of 15 tons without damage to the 
flanges and danger of sparking, a vital 
consideration where lines carry inflam- 
mable fluids or in the presence of gas 
fumes. 





What is described as a new and inex- 
pensive air-flow indicator has been put in 
production by the Dollinger Corporation. 
Named the Flocator, the instrument is de- 
signed for use in connection with any air- 
ventilating system and will, it is claimed, 
indicate the percentage of maximum flow 
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MODEL 45 


at all times, thus warning against any loss 
from any cause. It is being manufactured 
in two models, Nos. 45 and 75, for small- 
and large-capacity systems, respectively, 
and operates continuously with little at- 
tention. 





One nozzle delivering two jets of paint 
of different colors is the feature of a new 


spray gun announced by Sherwin-Wil-- 


liams Company. Known as Dimenso, the 
apparatus is said to give a wide range of 
2-coat spatter finishes and iridescent ef- 
fects in one operation. 





At a recent fuel session of the American 
Society of Mechanical Engineers was 
described a method of pulverizing and 
drying coal that is based on the process 
used to produce puffed rice, wheat, and 
oats. The apparatus operates on the con- 
tinuous explosion principle by which the 
raw material is passed through a jet of 
steam or air which, trapped in the coal, 
causes it to expand, powdering it and dry- 
ing it at the-same time. 





A screw that is said to cut its own 
threads in any material is announced by 
the Continental Screw Company. Slot 
in end of screw, which corresponds to 
flutes in tap, provides two cutting edges 
and a chip reservoir, fine and curled metal 
chips, as well as tough nonmetallic cut- 
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tings, freeing themselves readily. Known 
as the Holtite Tap, it is claimed to cut 
perfectly mating threads which assure a 
fit that resists loosening even under severe 
vibration. 





Fibron is the name of flexible, heat- 
resisting plastic tubing that is said to 
withstand varnish treatment and baking 
without stiffening even when operating 
temperatures are extreme. It is a product 
of the Irvington Varnish & Insulator 
Company, which reports that it is also 
resistant to strong acids and alkalies, de- 
natured alcohol, petroleum and its prod- 
ucts, and coal-tar solvents. Further, that 
it has performed satisfactorily in cases 
where high dielectric and tensile strengths 
are important factors. 





Portable electric-generator sets suitable 
for supplying power for routine and spe- 
cial tests of control motors and similar 
equipment, for tool operation on a small 
scale, and for other purposes, are built 
by the Bardco Manufacturing & Sales 
Company. The units were originally de- 
signed for war service at advance bases, 
and especially for testing the complex 
electrical system of B-29 bombers on the 
ground instead of under flight conditions. 
One such plant consists of two 528-am- 
pere, 28'4-volt, direct-current aircraft 
generators driven by a 4-cylinder, air- 


cooled, 68-hp. aircraft engine and has an - 


output of 15 kw. 





Keeping paint brushes clean and soft 
seems to be one of those jobs that are 
bothersome, with the result that most of 
them are discarded long before they are 
too worn for further use. To prevent 
this waste, Nashway Company, Ltd., has 
designed a small electric tool that works 
on the same principle as a mechanical egg- 
beater. It spins a brush in a cleaning 
fluid, salvaging new and old stiff brushes 
alike, it is claimed. The device is called 
Spin a Brush and can be operated on 110- 
115 volt direct or alternating current. 
Tool also can be used to mix paint, to 
clean stippler covers, and to drill small 
holes. 





Microfilming of documents and papers 
for filing is helping to conserve storage 
Space in many banks, offices, and else- 
where where records are kept. Equipment 
used for this purpose has been improved 
upon by the Eastman Kodak Company 
80 that it is now possible to photograph 
the front and back of a sheet at one time. 
The machine, named Duplex Recordak, 
accomplishes this by the aid of mirrors, 
and the two images appear side by side. 
It is said to reproduce both faces of 100 
bank checks or reference cards on a foot 
of 16-mm. film, reducing their size 1000 
times. The camera has two lenses and 
holds two rolls of films which can be ex- 
Posed simultaneously, thus providing 
tecords in duplicate. 
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WOULD MORE PRECISE TEMPERATURE 
CONTROL OF LIQUIDS OR GASES 


IMPROVE YOUR PROCESS OR 
INCREASE YOUR PRODUCTION ? 





The NIAGARA AERO HEAT EXCHANGER holds the 
temperature of a liquid or gas within close limits. Many 
units have been installed because they provide a less ex- 
pensive and less troublesome way of cooling fluids in an 
industrial process. But, after installation, users have dis- 
covered additional benefits of extra plant capacity, in- 
creased production and better quality production because 
the NIAGARA AERO HEAT EXCHANGER provided 
accuracy of temperature control. 


Cooling of cutting oils, lubricants, quenching baths, 
engine jacket water; chemicals and intermediates; electronic 
sets; condensing gases, steam and refrigerants; controlled 
atmosphere processes; compressed air after-cooling—are 
processes in which these extra benefits are obtained. 


For further information, write for Niagara Bulletins 90, 
94 and 96, or ask about experience in your own field. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. CA-46, 6 E. 45th St, NEW YORK, 17, N. Y. 
Field Engineering Offices in Principal Cities 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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Industrial Literature 


Under the trade name Airfuge, the Swart- 
wout Company, 18511 Euclid Avenue, Cleve- 
land 12, Ohio, is offering a new separator for 
removing moisture, oil, scale, etc., from com- 
pressed air. It operates on the centrifugal 
principle. Bulletin S-13 describes it and is 
available from the company. 


Detailed information on how to select 
power brushes has been issued in bulletin 
form by The Osborn Manufacturing Com- 
pany, 5401 Hamilton Ave., Cleveland 14, 
Ohio. Discussion, tables, and illustrations 
cover all the principal points on which a 
choice should be based. Copies of the bulletin 
are available without cost. 


Lebanon Steel Foundry, Lebanon, Pa., 
produces five grades of straight chromium- 
stainless steel castings with chromium con- 
tents ranging from 12 to 30 percent. They 
are designed for machinery handling nitro- 
cellulose, nitric and certain other acids, 
nitrated compounds, juices, and mine waters. 
They are described in a new folder. 


A new folder, Hastelloy Facing for Corrosion 
Resistance, tells of new processes for protecting 
chemical-plant and oil-refinery equipment 
from corrosion. It describes two ways by 
which Hastelloy can be applied to only those 
surfaces that are exposed to corrosive agents, 
thus obviating the current practice of making 
up entire assemblies of Hastelloy alloys. 
Copies of the folder may be had from Haynes 
Stellite Company, Kokomo, Ind. 


A new catalogue of air-powered devices is 
offered by Mead Specialties Company, 4120 
North Knox Ave., Chicago 41, Ill. It des- 
cribes and illustrates presses, vises, collet 
fixtures, work holders, feeders, filter and pres- 
sure regulators, hand- and foot-control valves, 
and manifolds for distributing compressed air. 
Approximately half the space is devoted to 
sixteen different types of air cylinders. 


New steel valves in the Hancock line made 
by Manning, Maxwell & Moore, Inc., of 
Bridgeport, Conn., and Boston, Mass., are 
claimed to represent ‘‘the most outstanding 
advancement in steel valve construction in 25 
years.” The new design is marketed under 
the name of Weldvalve and is available in 
gate, globe, and angle types and for pressures 
in the 600-to-2500-pound range. An illus- 
trated descriptive catalogue may be had on 
request. 


Catalogue No. 84 of the Logansport Ma- 
chine Co., Inc., Logansport, Ind., covers that 
firm’s line of Rotocast hydraulic cylinders for 
pressures up to 1500 pounds per square inch. 
The name is derived from the fact that the 
cylinders are made of centrifugally cast gray 
iron. The cylinders are designed for operation 
with oil, but water may be used if certain 
conditions are complied with. The catalogue 
describes cylinders arranged for seven stand- 
ard types of mounting and gives engineering 
data on all of them. 


The Gregory Tool & Manufacturing Co., 
5300 Tireman Ave., Detroit 4, Mich., makes 
hammers that are designed for delivering 
light taps and controlled blows. These tools, 
which are called “soft” hammers, have ap- 
plication in various industrial, commercial, 
and professional fields ranging from medical 
therapy to shipbuilding. The tips are made 
of copper, brass, plastic, or any combination 
of them. The hammers come in twelve models 
and 56 head sizes, ranging from 34 to214 inches 
in diameter and from 3 ounces to 1014 
pounds in weight. Descriptions and prices 
are given in a free 6-page bulletin. 
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VIG’ VIGTAULIG SAYS... 


“Pipe fitting ain’t what it | 
used to be... No sir!” 








“There’s no need today for bulling pipe with heavy 
tongs and other back-breaking, time-consuming op- 
erations. You can “button up” your lines with Vic- 
taulic Couplings. 

“They're simplicity itself ... and fast. A socket 
wrench is the only tool. Only two bolts to make up 
... and they’re always accessible. 

“Victaulic makes fittings too . .. elbows, tees, etc. 
...of every type. They’re handy, believe me. Swivel 
and set ’em at any angle...no bolt holes to line up. 





“Best of all, Victaulic systems are tight. If you’re 
not convinced, ask a Victaulic user in any field of in- 
dustry. 

“Believe me, we know Victaulic Couplings and 
Full-Flow Fittings can help you. Find out how... 
now!” 





Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victavlic Company of Canada, Ltd., 200 Bay St., Toronto 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 


SELF-ALIGNING PIPE COUPLINGS 


Have you considered Victaulic 
for your piping requirements? 
Sizes —%” through 60° 
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